Peroxidation in position C-6 of progesterone-3-ethanolimine is increased by the presence of enzymes generating oxygen radicals.
The generation of 6-oxygenated (6 beta-hydroxy, 6 beta-hydroperoxy, and 6-oxo) progesterone derivatives during the hydrolysis of progesterone-3-ethanolimine has been shown to be increased in the presence of xanthine/xanthine oxidase. The combination of xanthine/xanthine oxidase with other enzymes and/or reagents that catalyze transformation (or formation) of oxygen radicals suggested that the most likely oxygen species participating in the 6-oxygenation was the protonated acid of the superoxide anion, i.e., the hydroperoxy radical. The suggestion was further supported by experiments with oxygen scavengers. However, the data presented do not rule out a radical propagation reaction since the steroid compound used may be more reactive than the scavengers tested. A stimulation of 6-oxygenation of progesterone-3-ethanolimine by NADPH-supplemented rat liver microsomes was found. This reaction was inhibited by the only oxygen scavenger (reduced glutathione) found to be effective in the xanthine/xanthine oxidase experiments. The similarities between the two oxygenation systems may implicate a mechanism for 6 beta-hydroperoxidation of 3-oxo-4-ene steroids in rat liver microsomes.